GENERAL NOTES FORAGING AND BREEDING IN TWO SYMPATRIC SPECIES OF NEOTROPICAL BATS, GENUS NOCTILIO
It is axiomatic that closely related species must have different requirements for limiting environmental resources in order to avoid competing and thus to persist in the same area. Despite this belief, there are few quantitative ecological data on sympatric pairs of tropical mammal species. This paper presents a few data on foraging activities, diets, and reproduction of two sympatric species of Neotropical bats, Noctilio leporinus and N. labialis.
The ranges of the species overlap broadly in tropical America and both forms probably frequently occur at the same locality. Certainly they do on the Rio Chagres in Panama (Bloedel, 1955 ) and on the Rio Higueron, one-half mile east of Finca Jimenez, Guanacaste Province, Costa Rica, where we obtained both species on the nights of 13-15 February 1966 in a program of mist netting that was part of a field course offered by the Organization for Tropical Studies.
Two nets, each 12 m long, were set at different heights (0.8 to 3.0 m and 3.6 to 5.8 m above the surface of the water) directly across the Rio Higuer6n. The nets were tended for two successive nights; bats were removed at 2-hr intervals in the periods 7:00 PM to 6:00 AM. At this time of year, the dry season, vertebrates of all kinds probably were concentrated along the river where there was more cover and moisture. The riparian forests comprised a band of green vegetation in the otherwise almost leafless, tropical deciduous forest.
Capture levels in the nets indicate flight levels of the bats. The data show that the two species fly at the same heights; all 10 leporinus and 32 of the 34 labialis were captured in the lower net. This is in harmony with Bloedel's observations (1955) of flight levels of the species in Panama. Much of the flight time probably is foraging time.
The relative numbers caught in each of the 2-hr periods suggest temporal patterning of activity (Table 1) . A Kolmogorov-Smirnov test indicates that the flying times of the two species are significantly different (0.05 > P < 0.01). When and where we observed them, N. leporinus was active throughout the night, whereas activity of N. labialis was concentrated immediately after sundown. Similar peaks in activity soon after sunset have been observed in temperate vespertilionid bats (Jones, 1965; Cockrum and Cross, 1964) . From the data presented, it appears that the two species of Noctilio forage in the same areas, but for the most part utilize those areas at different times.
Stomach contents indicate diets of the species. The possible time lapse between capture and preservation of the bats in formalin varied from approximately 15 min to 3 hr. Results of analyses of the stomachs appear in Table 2 , and we gratefully acknowledge the assistance of R. M. Bailey and T. H. Hubbell in identifying fish and insects in the samples. N. labialis contained only insect remains. Because these were finely chewed and partly digested, it is possible that insects with hard, relatively indigestible cuticles (e.g., beetles) constituted a greater proportion of the reported stomach contents than of the actual diet of the bats. The identifiable insects ranged from approximately 4 to 20 mm in body length. The fullest stomachs contained representatives of as many as six insect orders, and at least six species of Coleoptera alone were found in several stomachs. All the insects identified were capable of flight and could have been captured in the air; there is no good reason to infer that any were taken from the water. The specimens of leporinus contained remains of both insects and fish, but to judge from this small sample, fish make up a large part of the diet at this locality. Because leporinus is larger than labialis (an adult of each weighs approximately 55 g and 30 g, respectively), its food probably also is larger.
These diets resemble those reported for the two species at other localities. Dunn (1934) and Bloedel (1955) also found nothing but insect remains in the guano and stomachs of labialis. In stomachs of leporinus there were both fish and insects (Bloedel, 1955; Goodwin, 
